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S ^^Vl . An automatic white balance adjustment method, comprising the steps^of : 

(a) determining a luminance level of a subject; 

(b) dividing an image plane, on which the subject is imaged/ into a 
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plurality of areas; 

(c) acquiring color information of each of the areas; / 

(d) setting at least one determination frame indicatmg at least a color 

distribution range of a light source; 

(e) finding a number of the areas belonging to th^ determination frame in 
accordance with the color information of each of th^^eas acquired at step (c); 

(f) determining a type of a light soy/e with which the subject is 
illuminated according to the luminance level ^ the subject determined at step (a) ; 
and the number of the areas belonging to^he determination frame found at step 

(e); and , 

(g) adjusting a white balai^/ according to the type of the light source 

determined at step (f). 

2. The automatic wli^ balance adjustment method as defined in claim 1, 

wherein: 

the color inf/mation comprises a ratio R/G and a ratio B/G between R, 

G, B signals in eaA of the areas; and 

the detXiination frame is specified by a range of the ratio R/G and a 

range of the mo B/G. 

3. -At automatic white balance adjustment method as defined in claim 1, 
wherein: 

the determination frame comprises a shade determination frame 
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indicating a color distribution range of a shade; and 

the area belonging to the shade determination frame is restricted^t() the 
area of which luminance is not more than a predetermined luminance. 



4. 



The automatic white adjustment method as defined in claim 3; wherein: 
the determination frame comprises a blue sky deteryiination frame 
indicating a color distribution range of a blue sky; and 

the area belonging to the blue sky determination frar^e is restricted to the 
area of which luminance is not less than a predetermined^luminance, 

5. The automatic white balance adjustment nj^hod as defined in claim 4, 

wherein the step (f) comprises the steps of: 

calculating an evaluation value expre^ng how much the subject appears 
in outdoor shade according to the followii^equation: 

the evaluation value exm4sing how much the subject appears in 

outdoor shade = F(outdoor) x F(shado^ x F(blue sky), 

where F(outdoor) is a value of a n4mbership function of which variable is the 
luminance level and F(outdooO expresses how much the subject appears 
outdoors, F(shade) is a value a membership function of which variable is the 
number of the areas belon^g to the shade determination frame and F(shade) 
expresses how much the/4bject appears in shade, F(blue sky) is a value of a 
membership function / which variable is the number of the areas belonging to 

the blue sky determination frame; 

determining that the type of the light source is outdoor shade when the 
evaluation valu/ is not less than a predetermined value; and 

determining that the type of the light source is daylight when the 
evaluation Value is less than the predetermined value. 
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6. 



The automatic white balance adjustment method as defined in claim 5 



the 



further comprising the step of: 

determining whether to flash an electronic flash according 

luminance level of the subject determined at step (a), 

wherein the step (f) is performed only when it is deternih^^ not to flash 
the electronic flash, and the type of the light source is^ermined as the 
electronic flash when it is determined to flash the electromd^lash. 

7. The automatic white balance adjustment ipethod as defined in claim 1, 
wherein: 

the type of the light source comprise^ shade, a fluorescent lamp and an 
electric bulb; and 

the determination frames c^feprises a shade determination frame 
indicating a color distribution rangp^f a shade, a fluorescent lamp determination 
frame indicating a color distribujfon range of a fluorescent lamp, an electric bulb 
determination frame indicatii/a color distribution range of an electric bulb, a 
blue sky determination frariie indicating a color distribution range of a blue sky 
and a skin pigmentation /termination frame indicating a color distribution range 
of a skin pigmentation, 

8. The autoir/tic white balance adjustment method as defined in claim 7, 

wherein the stemf) comprises the steps of: 

calcul/ing an evaluation value expressing how much the subject appears 
in outdoor ;^ade, an evaluation value expressing how much the light source 
appears tl/fluorescent lamp, and an evaluation value expressing how much the 
light soi/ce appears the electric bulb according to the following equations: 

the evaluation value expressing how much the subject appears in 
outdoir shade = F(outdoor) x F(shade) x F(blue sky); 
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the evaluation value expressing how much the light soyrce 
appears the fluorescent lamp = Fi(indoor) x F(fluorescent lamp); and 

the evaluation value expressing how much the light ^ource 
appears the electric bulb = FjCindoor) x F(electric bulb) x F(skin pigmentation), 
where F(outdoor) is a value of a membership function of which va^ble is the 
luminance level and F(outdoor) expresses how much the sul^ect appears 
outdoors, F(shade) is a value of a membership function of which variable is the 
number of the areas belonging to the shade determination fr^me and F(shade) 
expresses how much the subject appears in shade, F(bluysky) is a value of a 
membership function of which variable is the number o/ [he areas belonging to 
the blue sky determination frame, Fi(indoor) is a value^f a membership function 
of which variable is the luminance level and Fi(inde^r) expresses how much the 
subject appears indoors and the light source is th/fluorescent lamp, F2(indoor) is 
a value of a membership function of which viable is the luminance level and 
FaCindoor) expresses how much the subjecAppears indoors and the light source 
is the electric bulb, F(fluorescent lamjms a value of a membership function of 
which variable is the numbers of tt/ areas belonging to the fluorescent lamp 
determination frame and F(fluorefecent lamp) expresses how much the light 
source appears the fluorescent ^p, F(electric bulb) is a value of a membership 
function of which variable i/ ^he numbers of the areas belonging to the electric 
bulb determination fram/^ ind F(electric bulb) expresses how much the light 
source appears the ej^tric bulb, and F(skin pigmentation) is a value of a 
membership functioii 3f which variable is the numbers of the areas belonging to 
the skin pigmen^ion determination frame and F(skin pigmentation) expresses 
how much the/subject appears to include the skin pigmentation; 

detemiining, when a maximum one of the evaluation values is not less 
than a pr|!^etermined value, that the type of the light source is as the light source 
correstranding to the maximum one of the evaluation values; and 
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determining that the type of the light source is daylight wheythe 
maximum one of the evaluation values is less than the predetermined vaW 



9. 



An automatic white balance adjustment apparatus, comprising- 
a luminance level determining device that determines a lun?finance level 



of a subject; 

an image plane dividing device that divides an image plane, on which the 
subject is imaged, into a plurality of areas; 

a color information acquiring device that acquj/es color information of 

each of the areas; 

a determination frame setting device that^ets at least one determination 
frame indicating at least a color distribution r^ge of a light source; 

a number of areas finding devu/that finds a number of the areas 
belonging to the determination frame iVaccordance with the color information of 
each of the areas acquired by the oa^x information acquiring device; 

a light source type deterdining device that determines a type of a light 
source with which the subjecyfe illuminated according to the luminance level of 
the subject determined bVthe luminance level determining device and the 
number of the areas belohging to the determination frame found by the number 

of areas finding devic^ and 

a white balaiice adjusting device that adjusts a white balance according to 
the type of the light source determined by the light source type determining 
device. 



10. Tke automatic white balance adjustment apparatus as defined in claim 9, 



wherein: 



the color information comprises a ratio R/G and a ratio B/G between R, 
G,yB signals in each of the areas; and 
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•f A hv a range of the ratio R/G and a- 
the determination frame is specified by a rang J 

range of the ratio B/G. 

— . .M.e ..ance a.us»e. .pp.a.s as .W.. . 

-"'"1 ae— .on .a„e co.p.ses a s.a^e aete^Un .a.e 

------- r:r::a:t!ri n .a.e/esMc.ea . 

the area belonging to the snduc / 

— ce . no. .0. .an a p.— a/—. 
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au— wM.e a,us.en. appa^as ae^nea . U, 
""'1 ae— Uon .a.e co^p^se/nue s.y ae.e™.ation .an,e 

.He a.a belonging .0 ue^V 
„ea o£ which luminance >s not le^an p 

■ HUe hZce aaiustmen. apparatus as definea in claim 12. 
The automatic white Mlance auj 

»f eiein- / ; device comprises an evaluation value 

r vlation value e.piessin. how much the 

"'"^ itLe accoiaing to the following equation: 
,„,ect aPPea^£~;^„ ..^....ng how much the su.iect ap^a. in 

outdooi shaaiF(outaool) x Kshade) >< F(blue^^^. ^^^^^^^^ 

.heie Kofo.) ^ -iue oi a memheis. *^»cti»l ^^^^^^^ 

l„mina„/.evel ana F(outaooi) /^^^^ «,,eh vatiaMe is the 

eutaoolnshaae) is a value . .a ...ade) 
numt^r of the areas belonging to the shade 
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■ * . in Shade F(blue sky) is a value of 

---^ rx>^ - — °^ - ^^^^ 

membership function ot whicn / 
.,e blue sKy de.ennination frame; ^^^^^^^^ , / *e 

Ush. source type — , y{s *an a 

Ugh, source is outdoor shade when 

predetermined value; and ^(^/he type of the 

the Ugh. source type determrr^m devr T ^^^,.,^i„ed 

Ugw source is daylight when the evaluatro. valuers ha. 



value. 



The automatic white balance adjustment 



(iatus as defined in claim 13, 



14. 

{urther comprising: ..vicAat determines whether to flash an 

3„ electronic flash contro Umg dev^ ^^^^^^^^^ 
electronic flash according to the iumman^ level 

luminance level determinmg '^^^y ,,,iee operates only when it is 

therein the light source ty/e detemnn 8 ^.^^ ^^^^^^ 

determined as tne ci^^ ^ 
flash. 

electric b«/ and determination frame 

/determination frames "^^^ ^ „en. lamp determination 
MicaZg a color distribution range of a sh e ^^^^^ 

de/ermination frame mdicaUng 
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• f™™ indicating a color distribution tange of a blue si 

rr:::— - - — • ■ — t 

of a skin pigmentation. 

..e automatic wbite balance a,ustn.e„. apparatus as de.»ed in/ai. .S 

— .e Ugbt source t.pe determining device ^^^^^^^^ 

— -ce tbat caicu^ - - - 

subject appears in outdoor shade, an V ^^^^^^^.^^ 

U,nt source appears tbe «— ^ f 
how much the light source appears the electric ap 

the evaluation value expressing h/ much the subject appears in 
ontdoor Shade --F(outdoor) >.Ksbade) . W^^^^^ ^^^^ 

the evaluation value exMessing 

1 « F findoo/x F(fluorescent lamp); and 
appears the fluorescent lamp = ^^^^T light source 

the evaluation value/expr ssmg ,ion), 
, • K - andQ6r) x F(electric bulb) x t^sKm pig 
appears the ---^jj;^^^^^^ ,„ction of which variable is the 
Where F(outdoor) is a value oy ^ ^pp^^^^ 

.miuance level and K»/oor> ^^Z. which variable is the 

— ^^^""^ ^ ir rde determination frame and Ks^ade) 

number of the areas belonging ^ ^^^^ „j , 

.presses how mu^ ^he subject ^^^^^^^^r of the areas belonging to 
membership func/on of ^^^^^ ^ , „,.,ership function 

,he blue sky d/erminat,on frame, F,(mdoor) ^^^^ 

- Which vajble is the .mp, ..udoor) is 
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,w ,ubiect appeals indoors and the light sojKfe 
F,(indoo.) expresses how * ^^'^'^^^^^^ , „en>bership f^^n of 

, the eiecttic -^.^C^— ^^^^^^^^^ ^^^„„ ,e fi^^ent iantp 

which variable is the numbers of the a ^.^^^ 
detennination frame and ^fluorescent lamp) e ^^^^^^^^^ 

.„„rce appears the fluorescent lamp, ^^S^lsins to the electric 

,„c.ion of Which variable is the nun^ers^^^^^^ ^^^^ 

,„.b determination frame and ^^^^'^^ pigmentation) is a value of a 
source appears the electric ""'^ J^^^^^ ,,,,, belonging to 

membership function ^^^l^.^ ..mentation) expresses 

one of the evaluatidn values maximum one of 

A the light source coirespondmg to me 
of the light soj^ce is as the iign 

the evaluati^ values; and determines that the type of the 

Zi,ht source type ~mg ^ , ,ess 

/ • A «Uaht when the maximum one oi uic ^ 
light ^urce is dayhght wnen 

tha/the predetermined value. 



